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(511) 0? t pharmaceutical, veterinary and hygienic preparations 

piaster a, dueaainga, 
10 - surgical implants j eye prostheaea, breast pice theses. 
42 - plastic surgeiy; medical, hygienic and coametio oaie. 
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(54) PROCESS TOR PRODUCTION OF GEL-LIKJS ttA'JWtUAJ. VOH 
SOPI TISSUES PLASTIC SURGERY 

The invention relates to medioino and ia intanded for ase 
in surgical prautlcti Ira soft tiaauea plaatlc surgery. 

Known In the ait la application or a 336 polyaerylamide gal 
(USSR inventorship oertifioate K 1697756) for oompleting .the 
volume of a vooal chord. 

The main task whoae solution ia to on add* eased by the 
invention, as being olaimed and as aet forth in the application 
resides in creating a m lariyl la tha f OT m of a gal on 'tha 
baala of a copolymer of acrylamida that, la uaeful as to its bio 
logical and phyaico-chendoal properties for uqq qq ouch for 
aoft tiaauea plastic aurgery. 

Tha task aat la to be solved owing to the faot that off- 
ered ia a stater lal in the form of a gel for ooft tiaouea plaatio 
surgery, comprising a polyaurylamlde wnd a fluid mediom, which 
according to the invention, oompriafia, aa tha polyaerylamide, 
a copolymer of acrylamide and methylene- bia-oorylamide in a 
ratio to raaoo of 100:0.5 - 5.0, the fluid medium in ^presented 
b.y woekly alkaline water, with a ratio of enmponanta, wt.&, aa 
followa: 

polyaorylamido 1.0 - 0.0 

Water 92.0-99.0 
and haa a ph -virtue of 6.9 - 8.5, the level of permanganato 
oxidebility not exceeding 1.0 mgOA and the level of bromine t- 
ion ability not higher than 3.0 mgBr /U 

For tha p.laatio surgery of hypodermic tiaauea, a gol-like 
material contains preferably the following ratio of components 

RECEIVED 

jul 1 e toot 

JECH CENTER 1600/2189 
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polyacrylamida l«5 2.5 

water 97.5-98>5 

Por the plastic surgery of muscuDar and glandular tiaauea 
a material contains preferably tho following ratio of components 
wt#; 

polyacrylamSdfl 4.0 - 8#0 

water 92*0 - 96*0 

' A 'h8 task sat la further solved owing to the fact that 
olaimed ia a process for tha preparatioh of a material for the 
plaatio aurgory of oof t tieeuea in the form of a wgter -contain- 
ing polyacrylamide gel, in whiuh, according to the invention, 

on 

the copolymeriBation at ' anrylamide ia conducted with a methyl-, 
ene-bie-acrylamide in an qqucouo modium at q pH of 9*0 - 9,5 
In the presence of a peroxide polymerization initiator and s 
along with this, a reaction mixture ia incubated at t = 
for 2-24 houro and then at t = I00-I05°C for 2-4 hours. 

The polymerization initiator uued ia represented by ammonium 
per sulfate in an amount of from 0.0006 to 0.03 wt% or hydrogen 
peroxide in an amount of from 0.1' to 0,3 wt& or both components 
in any ratio in an amount not exceeding onea ae mentioned here- 
inabove. 

For the provision of a reaction mixture pH value, uaable 
water is treated by an electrolysis method. 

Now the invention will he deecribad by way of graphic mater- 
ials Jcf. the drawing) in which ia ahown the lH-apeotrum of 
a gel material, aa proposed, in the region of 4000 - 200 cm" 1 * 
The eeaenoe of the Invention oonalata in thai, fie at l,y t 
experimentally aeiected are polymar -forming nomponantR and « 
quantitative ratio thereof} q fluid modium and the quantitative 
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ratio, of the polymer wibh lha fluid medium providing the 
density, aa reqn.1T? ad, and material consistence; secondly, 
eeleotad ate oonditiona for obtqining g gel material which 
ia uaaful aa to its physico-chemical and biulugioal prouurbieB 
for performing tha plaatio surgery of soft tissues. 

The reaction of oopolymerization of an aorylamido and a math- 
ylene-bia-acrylamide ia known ( U33a, Inventorship certificate 
N 1105767). In the process of polymerization there .1a formed 
a cross-linked polymer whoae etruoiuro depondo on oyntheaie 
conditions; the quantitative ratio of reagents, the qualitative 
composition of polymerization initiators and tamper atur 9 cond- 
itions. 

fha claimed proceaa on the account uf a reaction mixture 
incubation in two steps - it lower temper aturaa first and than 
at higher temperatures - permito roduoing tha number of free 
amino groups (NU 2 radioala) in a polymer, which ia corroborated 
by the staph presented in the drawing or tha IR apectrum of 
the gel-like material aa proposed ( the material oontaino 5% of 
poly aery lamide, wherein 2 wt. parts of me Lhylene-bia-acrylamide 
am for 100 wt. pacta or acrylamlde^and 95% or weakly alkaline 
water; a pE value of 8.0, the level of permanganate oxidqbility 
ia 0.2 mgO/1, the level of bromination ability ia 0,5 Baj/1; 
it is obtained wito incubation of an initial mixture at t a 60°C 
for 12 hour a and -char at t * I00°C for another 3 hours. Aa ia • 
evident from thio opectrum, abaent therein are banda of 1620 cm 1 
responsible for the deformation vibrationa of WH radj.oele and 
3200 ora and 3600 cm" rasponsible for stretching vibrations 
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of these radioals, which testifies to the fact that in the poly- 
mer struoture, the contained free KH 2 radicals account for not 
more than 1% of the total functional groups. 

Be 8 idea this, pa thomoxpho logical research studies have 
shown (Cf. Seport II 2 MM A) that the single-stage incubation 
of o reaction mixture roaulta only qt t»30-90°C or only at t= 
I00-I05°C In obtaining a gel having the level of permanganate 
nxidahi.lity of from ?A) to 5.0 rngO/1 and the level of hrominat- 
ion ability of from 3*0 to 5«0 og ErA< On adminiotr otion of 
this gel into rate the* e ware observed an inflammatory reaction 
and so'iflrnsad tlaanaa anct also accelerated gel resorption. 

.The process , as diaoloaed, further permits eliminating c 
stags of washing off the reaultqnt material from toxic inillal 
monomer s# since the concentration of initial components and 
polymerisation pr ooaao • conditions enable one to obtain a gel 
devoid of the unraacted monomers, a factor that lu confirmed 
by the test raau.lta of the tar gat, product, 

The aorylamide and metlylono-bio- aorylamido ore tgjeen suit- 
able for biological purpoasa and not requiring further purifioat 
ion. 

Water is purified by dio tilling it twioo and * then subj- 
ected to electrolysis^ as it ia described in the "Mathodic instr- 
uctions on the preparation of electrochemical so tinted solnt- 
5ons (neutral ana&te.) generated in an installation SISL-4M-60- 
01 for purposes of pr eater iliaation purification and steriliz- 
ation" » Jtoscuw, 1993. 

A gel ia produced in the following manner. 

Por the preparation of a reaction adsture, use ia niado of 
distilled-twios water subjected to electrolysis at the voltage 
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of 220 V> - the current intensity or 6A, with a pH value after 
electrolysis treatment, of from 9*0 to 9.5. An aquooua solution 
of acrylamlde and metbylene-blfl-acrylaBiide ia prepared in a rat- 
io to raaaa thereof being between 100 2 0.5-5 *u and, along wi th 
this, the total of the initial monomoro in tho aolution ia I«G- 
8.0#. Gala with various density and elasticity are obtained by 
varying the amount of initial monomers in the mixfcwa. The res- 
ultant solution is added with polymerisation initiators: hydrog 
en peroxide in qn amount of from OtI to 0«3 wt,J5 ur auimonium 
per sulfate In an amount of from CU0006 to O.Q3 wt.# or a mixtura 
theraof In any ratio in an amount not exceeding the aunt total 
of peqk vqIuoq thoroof. 3?he finished reaction mixtura ia filter 
ed through bactericidal polymer filter meane, brand P8273, with 
the pore aiza of 0.4b mm CA /ON, the manufacturer Sigma (USA), 
and ia poured in nitrogen stream in glasa containers in the 
required volumes. The containers are hermetically packed up 
flnri placed for incubation at t= 20-90°C for 2-2>) hours followed 
by raioing the temperature up to I00-I05°0, and the incubation 
ia carried out for another 2-4 hours. 

With hywogen peroxide being present in an incubation medium 
the letter turno into water and ozone which sterilizes the 
XiJtwl product. However, for reliability a sake, the resultant 
gal ia atflTiUMd by autoclaving (t=120°C, p^1,2 atnu) for 
30 minutes . 

The following characteristics of the obtainable material have 
been oheckad: an index of refraction (according to the methodfl 
described in the "Practical oourae fn phyoioql chemistry", 
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Moacow, 1974, pj; " /4C-97)| 

a pH value, the level of pexmanganate oxldability - 80Ror«dj.ne 
to the methods oontained in the book "Methodical inatruotiono 
on aanitation-hygienio evaluation of rubber ami lata* products 
of medical designated purpnaea", Moscow, l 988, pp. 18, 19. 

The level of brominatiun ability - according to the methods 
deaoribed in tha "Colleetion of guide methodical materials fo* 
toxic ological inveatigatione of polymorio matariala and produota 
baaed thereon uf madical purpoae", Moscow, Ministry of Public 
Health, of the USSrf, I98y, pp. s?7-i»9; 

The content of the monomer a of oorylamido ond methylene-bxa- 
aorylamide - according to the methuda dBuurlbad lu the "Collect- 
ion of guide mathndinaJ materials on toxicologioal inveatigat- 
iona of polymeric materials and producte baaed the* eon of modio- 
al purposes", Moacow, Ministry of Public Health of the USSfl, 
1987, PP. 18-25. 

The resultant material hoa the following phyaieo-ohemioal 
character iatica* 

Appearance ColorlaaH gs.i 

Hefraotive index 1.328-1.360 

Denaity 0.9 - 1,2 g/cia 3 

PH 6.9 - 8.5 

Acs yl amide 

monomer cunt an I aba ant 

Mflthylene-bis- 

acrylamida monomer 

oontent absent 

Pormqnganate oxid- 

abiiity level 0.2-1. u mgo/i 

Bsomiaation Not higher than 3.0 mgBr A 

ability level 
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Ths aani tntj on-nhflTnio^.1 tflata nf tha claimed material hava 
boon oonduotod in tha Inatitute of Rubber-latex Eroducta, toxiool 
ORical and pathomor phuloKiaal iuvetj fcigatluna - in Liia Muacow 
Medical academy named after I.M. Sechenov and In the All-Buaaia 
reaeoroh institute for tea ting mediaal equipment under a program 
developed in the institute. Aa a reault it haa been established 
that tha mates 1 an proposed fnr a oft tlaanaa p;iant:ln aurgflTy rioaa 
not provoke tiaaue reaction, aenaitization of orgsniem, dyotroph- 
io and and necrotic uhangaa; it ia not mutagenoua and ia recomm- 
ended for endopr oathaais and enntnu* p;iaflt1o swrgery (Findings 
BT 3i Beport). 

The resulting material hau tha following phyaico-oheoical 
cbaracteriatica: 



Appear anee 
Refractive index 
PH 

Density 

Aorylamide monomer 
content 

^ethylene-bie-aorylamide 
monomer content 

H«rmanganate oxidability 
level 

Brpmination abi:il ty 
level 



Colorleaa gel 

1.348 

7.2 

1 -0 b/gw? 
absent 
abaent 
0.4 mgO/1 



0o1 mgBr /I 

The resulting material has tha following phya.ico-chenjical 
characteristics : 

Appearanoo Colorleaa gel 

Refraotive index 11.334 
PM a. 3 
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0.95 g /our 
absent 

abaent 
10.6 rogO/1 



Density 

Aoiylamide monomer 
content 

Methylene-bia- 
aoryJarolda monomer 
content 

Permanganate oxid- 
ability level 

Brumination ability 

level . 0*1^ meBM A 

Che material under conaider ation had boon need for hypodermio 
tiaane plaatic surgery for removing wrinKlea from tho face. A 
gel waa administered into patient S., Rgarl 4Y.Th« operation was 
pyrTorraed Ma^ 20, 1995 • Postoperative observation 12 montho 
with periodic examinations once in three wontha.No inflammatory 
and allergic aymptoma. Patient's coametio effect wa9 very good.. 

The resulting material had the following phyoipo-ohomiool 
character is tica: 



Appearance 
flefr active i4dex 
PH 

Danaity 

Acrylamide monomer o on tent 

Mflthylanerbia-aaiylamiaa 
monomer o on tent 



no.Torlaaa gal 

1.352 

8*0 

1.2 g/cnr* 
absent 

absent 
0.2 mgO/L 
U.05 mgiff/L 



Permanganate Decidability level 

Bromination ahj.iity 3 avail 
She rooulting material woe used for aural musole plaatio 
aurgerye A gel a 150 g for a muacle, waa implanted into patient 
S., aged 47* 
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The operation of a droiiiio tuning the material proposed wao 
oar*ied out May 20, 3 99b. Postoperative period of observation 
12 months with periodic examinations onoe in three months, The 
result: no inf laiiLaalur # y g,yuiptuma and edema observed* 

According to the pat.iR.nt, a cosmetic effect waa good. 



